basis of the data presented, strain T is considered to represent a novel species of the genus Lutibacter, for which the name Lutibacter aestuarii sp. nov. is proposed. The type strain is MA-My1 T (5KCTC 23499 T 5CCUG 60022 T ).
The genus Lutibacter (family Flavobacteriaceae, phylum Bacteroidetes) was first proposed by Choi & Cho (2006) and, at the time of writing, comprises two species with validly published names, Lutibacter litoralis (type species; Choi & Cho, 2006) and Lutibacter maritimus (Park et al., 2010) . The genus is distinguished from the phylogenetically related genera Tenacibaculum and Polaribacter by 16S rRNA gene sequence phylogeny, phenotypic properties and fatty acid compositions (Choi & Cho, 2006) . The two recognized Lutibacter species were isolated from tidal flat sediments on the west coast of the Korean peninsula (Choi & Cho, 2006; Park et al., 2010) . Recently, a Lutibacter-like bacterial strain, designated MA-My1 T , was also isolated from a tidal flat, but on the south coast of the peninsula.
Strain MA-My1
T was isolated by the dilution-plating technique at 25 uC on marine agar 2216 (MA; Difco). The isolate was maintained on MA at 4 u C and stored in 20 % (w/ v) glycerol in distilled water at -80 u C. L. litoralis JCM 13034 T was obtained from the JCM (Saitama, Japan) and used as a reference strain for DNA-DNA hybridization. The morphological, physiological and biochemical characteristics of strain MA-My1
T were investigated after cultivation on MA at 30 u C. Cell morphology was examined by light microscopy (E600; Nikon) and transmission electron microscopy (CM-20; Philips). The presence of flagella was assessed by transmission electron microscopy on cells from an exponentially growing culture. For this purpose, cells were negatively stained with 1 % (w/v) phosphotungstic acid and grids were examined after being air-dried. Gliding motility was investigated as described by Bowman (2000) . The Gram reaction was determined using the bioMérieux Gram-stain kit, according to the manufacturer's instructions. Growth under anaerobic conditions was investigated in a Forma anaerobic chamber on MA, which had been prepared anaerobically under a nitrogen atmosphere. Growth at 4, 10, 15, 20, 25, 30, 37 and 40 u C was assessed on MA. Growth at pH 5.0-10.0 (in increments of 0.5 pH units) was determined in marine broth 2216 (MB; Difco) with the pH adjusted using sodium acetate/acetic acid and Na 2 CO 3 buffers. Growth with 1, 0.5 and 1.0 % (w/v) NaCl was investigated in trypticase soy broth prepared according to the formula of the Difco medium except that NaCl was omitted and 0.45 % (w/v) MgCl 2 . 6H 2 O or 0.06 % (w/v) KCl was added. Growth with 2.0-7.0 % (w/v) NaCl (in increments of 1.0 %) was investigated in MB. The presence of flexirubin-type pigments was investigated as described by Reichenbach (1992) . For pigment absorption-spectrum analysis, strain MA-My1
T was cultivated aerobically in the dark for 3 days at 30 u C in MB. The culture was centrifuged, washed twice using a MOPS buffer (0.01 M MOPS/NaOH, 0.1 M KCl, 0.001 M MgCl 2 ; pH 7.5) and disrupted by sonication with a Branson Sonifier 450. After removal of cell debris by centrifugation, the absorption spectrum of the supernatant was examined with a Beckman Coulter DU800 spectrophotometer. Catalase and oxidase activities were determined as described by Cowan & Steel (1965) . Hydrolysis of casein, hypoxanthine, starch, tyrosine, xanthine and Tween 80 was performed on MA using the substrate concentrations described by Cowan & Steel (1965) . Hydrolysis of aesculin, gelatin and urea and reduction of nitrate were tested as described by Lányí (1987) (Bruns et al., 2001) . DNase activity was examined after incubation for 7 days at 30 u C on DNase test agar with methyl green (Difco). Hydrolysis of CM-cellulose was investigated on MA containing 0.5 % (w/v) CMcellulose (Sigma) according to the method of Teather & Wood (1982) . Utilization of various substrates as sole carbon and energy sources was tested as described by Baumann & Baumann (1981) using supplementation with 2 % (v/v) Hutner's mineral salts solution (Cohen-Bazire et al., 1957) and 1 % (v/v) vitamin solution (Staley, 1968) . Acid production from carbohydrates was determined as described by Leifson (1963) . Susceptibility to antibiotics was tested by incubation for 3 days at 30 u C on MA with antibiotic discs (Advantec) containing (mg per disc unless otherwise stated) ampicillin (10), carbenicillin (100), cephalothin (30), chloramphenicol (100), gentamicin (30), kanamycin (30), lincomycin (15), neomycin (30), novobiocin (5), oleandomycin (15), penicillin G (20 U), polymyxin B (100 U), streptomycin (50) and tetracycline (30). Enzyme activities and additional biochemical test results were determined at 30 u C using the API ZYM and API 20 E systems (bioMérieux), for 8 h and 3 days, respectively. Morphological, cultural, physiological and biochemical characteristics of strain MA-My1
T are given in the species description and Naphthol-AS-BIphosphohydrolase
30.6 33.9* 34.6 *Data for L. litoralis were taken from Choi & Cho (2006) . DThe negative result reported by Park et al. (2010) was found in this study to be erroneous.
showed an absorption peak maximum at 452 nm, indicating the presence of carotenoids (Asker et al., 2007) . Flexirubintype pigments were not produced, as shown by the negative result from the KOH test.
Cell biomass of strain MA-My1 T for DNA extraction and for isoprenoid quinone and polar lipid analysis was obtained from cultures grown for 2 days in MB at 30 u C. Chromosomal DNA was extracted and purified according to the method described by Yoon et al. (1996) , with the modification that RNase T1 was used in combination with RNase A to minimize contamination by RNA. 16S rRNA gene amplification was performed using two universal primers as described previously (Yoon et al., 1998) and the products were purified using a QIAquick PCR purification kit (Qiagen). Sequencing and phylogenetic analysis were performed as described by Yoon et al. (2003) . The almostcomplete 16S rRNA gene sequence of strain MA-My1 T determined in this study comprised 1443 nt, which represented approximately 96 % of the Escherichia coli 16S rRNA gene sequence. In the phylogenetic tree based on the neighbour-joining algorithm, strain MA-My1
T fell within the cluster containing the two members of the genus Lutibacter, within which the isolate clustered with L. litoralis CL-TF09
T with a bootstrap value of 90.3 % (Fig. 1) . The relationships among strain MA-My1 T , L. maritimus S7-2 T and L. litoralis CF-TF09 T were also maintained in trees reconstructed using the maximum-likelihood and maximum-parsimony algorithms (Fig. 1) . Strain MAMy1 T exhibited 97.3 and 95.3 % 16S rRNA gene sequence similarity with L. litoralis CL-TF09 T and L. maritimus S7-2 T , respectively, and ,92.4 % sequence similarity with other members of the family Flavobacteriaceae. The DNA G+C content was determined by the method of Tamaoka & Komagata (1984) with the modification that DNA was hydrolysed and the resultant nucleotides were analysed by reversed-phase HPLC using a YMC ODS-A (25064.6 mm) column. The nucleotides were eluted with a mixture of 0.55 M NH 4 H 2 PO 4 (pH 4.0) and acetonitrile (40 : 1, v/v) at a flow rate of 1 ml min 21 at room temperature and detected by UV absorbance at 270 nm. The DNA G+C content of strain MA-My1
T was 30.6 mol%, a value distinctly lower than that reported for the genus Lutibacter (Table 1) . DNA-DNA hybridization was performed fluorometrically by the method of Ezaki et al. (1989) using photobiotin-labelled DNA probes and microdilution wells. Hybridization was performed with five replications for each sample. The highest and lowest values obtained in each sample were excluded and the means of the remaining three values were quoted as DNA-DNA relatedness. Strain MA-My1
T exhibited 6.3±0.8 % DNA-DNA relatedness to L. litoralis JCM 13034 T , even though the two strains shared .97 % 16S rRNA gene sequence similarity.
Isoprenoid quinones were extracted according to the method of Komagata & Suzuki (1987) and analysed by reversed-phase HPLC with a YMC ODS-A (25064.6 mm) column. The predominant isoprenoid quinone detected in strain MA-My1
T was menaquinone-6, which is in line with the genus Lutibacter and the family Flavobacteriaceae (Choi T was harvested from MA after cultivation for 2 days at 30 u C. Fatty acids were saponified, methylated and extracted using the standard protocol of the MIDI Sherlock Microbial Identification System (version 4.0), analysed by GC (Hewlett Packard 6890) and identified using the TSBA40 database of the Microbial Identification System (Sasser, 1990) . The cellular fatty acid composition of strain MA-My1 T is shown in Table  2 together with those of the reference strains grown under identical conditions and analysed using the same methods (Park et al., 2010) . The major fatty acids (.10.0 % of total) in strain MA-My1
T were iso-C 15 : 0 (25.8 %), iso-C 15 : 0 3-OH (12.9 %) and iso-C 16 : 0 3-OH (11.5 %). The fatty acid compositions of strain MA-My1
T and the reference strains were similar, but there were differences in the proportions of some fatty acids, particularly anteiso-C 15 : 0 and iso-C 15 : 0 . Polar lipids were extracted according to the procedures described by Minnikin et al. (1984) and identified by two-dimensional TLC followed by detection with the spray reagents molybdatophosphoric acid, molybdenum blue, ninhydrin and a-naphthol (Minnikin et al., 1984; Komagata & Suzuki, 1987) . The major polar lipids detected in strain MA-My1
T were phosphatidylethanolamine and two unidentified lipids, which was in line with the genus Lutibacter ( Supplementary Fig. S1 , available in IJSEM Online). The chemotaxonomic analysis showed that the isolate exhibited properties shared by members of the genus Lutibacter and supported the result of the phylogenetic analysis, i.e. that strain MA-My1 T belongs to the genus Lutibacter (Choi & Cho, 2006; Park et al., 2010) .
T was distinguishable from the reference strains by differences in some phenotypic properties, including hydrolysis of aesculin, acid production from cellobiose, utilization of D-mannose and trehalose and activity of esterase lipase (C8) and trypsin, most of which were determined using the same methods and growth conditions ( Table 1) . The phylogenetic and genetic distinctiveness of strain MA-My1 T , together with the differential phenotypic properties, are sufficient to demonstrate that this strain is separate from other members of the genus Lutibacter. Therefore, strain MA-My1
T is considered to represent a novel species of the genus Lutibacter, for which the name Lutibacter aestuarii sp. nov. is proposed.
Emended description of the genus Lutibacter Choi and Cho 2006
The description of the genus Lutibacter is as given by Choi & Cho (2006) with the following amendments. Aerobic or facultatively anaerobic. The major polar lipids are phosphatidylethanolamine and unidentified lipids. The DNA G+C content is 30.6-34.6 mol%.
Description of Lutibacter aestuarii sp. nov.
Lutibacter aestuarii (aes.tu.a9ri.i. L. gen. n. aestuarii of a tidal flat, from where the type strain was isolated).
Cells are Gram-negative, non-flagellated, non-gliding rods (0.2-0.461.0-4.0 mm); spherical cells appear in older cultures. Colonies on MA are circular with regular edges, smooth, raised, slightly glistening, moderately yellow and 0.8-1.5 mm in diameter after incubation for 3 days at 30 u C. Grows at 4-37 u C (optimum 30 u C), but not at 40 uC, with 0-6.0 % (w/v) NaCl (optimum 2.0-3.0 % NaCl) and at pH 5.5 (optimum pH 7.0-7.5), but not at pH 5.0. Mg 2+ ions are required for growth. Carotenoid pigments are produced, but flexirubin-type pigments are not produced. Facultatively anaerobic growth occurs on MA. Catalase-positive and oxidase-negative. Nitrate is not reduced to nitrite. Casein and gelatin are hydrolysed, but aesculin, CM-cellulose, hypoxanthine, xanthine, starch, tyrosine, Tween 80 and urea are not hydrolysed. Indole is produced weakly, but acetoin and H 2 S are not produced. DNase activity is present, but arginine dihydrolase, lysine decarboxylase and ornithine decarboxylase activities are absent. The predominant menaquinone is MK-6. The major fatty acids (.10 % of total) are iso-C 15 : 0 , iso-C 15 : 0 3-OH and iso-C 16 : 0 3-OH. The major polar lipids are phosphatidylethanolamine and two unidentified lipids.
Other phenotypic characteristics are given in Table 1 . The DNA G+C content of the type strain is 30.6 mol% (HPLC).
The type strain, MA-My1 T (5KCTC 23499 T 5CCUG 60022 T ), was isolated from a tidal flat sediment of the South Sea, Korea.
